The origin of skeleton forming cells in the sea urchin embryo.
In embryos of the "modern" sea urchin species, subclass Euechinoidea, primary mesenchyme cells are derived from the progeny of micromeres formed at the sixteen cell stage of embryogenesis. The micromeres reside within the vegetal plate epithelium and later ingress into the blastocoel as primary mesenchyme cells which form the larval skeleton. Embryos of Eucidaris tribuloides, a member of the "primitive" subclass Perischoechinoidea, exhibit several noteworthy differences from euechinoid primary mesenchyme cell lineage including variable numbers and sizes of micromeres, the absence of mesenchyme ingression, and the lack of any detectable primary mesenchyme although a larval skeleton forms. In the present study, the cell lineage of the spiculogenic mesenchyme has been studied in Eucidaris tribuloides and in the euechinoid Lytechinus pictus by microinjecting the fluorescent tracer, Lucifer Yellow, into individual blastomeres of the embryo. In addition, wheat germ agglutinin, a lectin which binds only to primary mesenchyme cells of the early euechinoid embryo, was injected into the blastocoel of embryos of both species in order to examine the distribution of cells which possess primary mesenchyme-specific cell surface markers. The results of these experiments demonstrate that the spiculogenic mesenchyme of both Lytechinus and Eucidaris arise from descendants of micromeres formed at the sixteen cell stage, although the temporal and spatial distribution of these mesenchyme cells varies considerably between species. Furthermore, the evidence obtained suggests that the information necessary for spicule formation is already segregated to the vegetal pole by the eight cell stage. The results also suggest that there are no gap junctions present between the blastomeres of the early sea urchin embryo.